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Shortening in the Central Pontide in Turkey occurs in a wide orogenic wedge centered on the central segment of North Anatolian Fault (NAF) and is tied to the NAF broad restraining bend in that region. The present study provide new insights regarding deformation along the central NAF, and shortening rate in the Pontides deduced from incision rates along the Kızılırmak River, which flows along the NAF in that region. 26Al, 10Be, 36Cl cosmogenic dating on two staircase strath terraces labeled T2 and T3 in the Kamil Basin standing respectively 90m and 75 m above the present riverbed constrains two different episodes of river incision occurring at 89±15 ka and around 67±8 ka ago. Two aggradation phases occurred later forming younger fill terraces T1 and T0. Some terraces are offset by the NAF. T0 is offset by 14 ±2m recording lateral offsets by the 1668 and 1943 earthquakes. The T3 terrace shows a minimum cumulative displacement of 750 m. 

Terrace formations are likely to be a response to climatic fluctuations. The MIS 5a T3 terrace and the MIS 4 T2 terrace are coeval with the formation of terraces and pediments in the Gökırmak tributary just to the north, suggesting a regional signal linked to climatic and vegetation changes. Similarly, the terrace formation along the Kızılırmak River in the Anatolian Plateau was inferred to be due to a relative high discharge sediment/supply ratio during Glacial Periods in Turkey resulting from valley down cutting. The younger fill terrace T1 could be also contemporaneous to aggradation along the Kızılırmak River in The Anatolian Plateau and be related to a more negative hydraulic balance during the glacial/interglacial transition leading to fluvial aggradation (Dogan et al., 2010, 2011). 

The obtained incision rate from the two strath terrace levels are ranging from 1 to 1.1 mm/yr which is significantly larger than the 0.28 mm/yr fluvial incision in the nearby Gökırmak tributary north of the NAF (Yildirim et al., 2013). The later would indicate a higher tectonic shortening close to the NAF positive flower structure than further north in the larger orogenic wedge formed across the NAF bend. Finally exposure ages put some constraints on the minimal 750 m lateral offset documented across the NAF implying a maximum slip rate of 14 mm/yr over the last 89 ka. This rate is compatible with the 15 mm/yr geological offset inferred considering the present 30 km cumulative offset of the Kızılırmak River over the last 2 Ma. 
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